Osteoporosis is becoming a major preventable disease with high morbidity and mortality due to its related fractures. It was previously believed that osteoporosis in males was rare and so the complications that postmenopausal women suffer are not seen in men. In the United States, the Received Jun 8, 2010; 1st Revised Jul 4, 2010; 2nd Revised Aug 3, 2010; Accepted Aug 5, 2010 R Re es su ul lt ts s: : Nine hundred seventy chest radiographs were performed during the study period and 876 radiographs could be analyzed. One hundred fifteen patients (13.1%) had 157 fractures. The mean age was 67.85 ± 10.1 years. There was more than one fracture in 21 patients (18.2%). The majority of fractures (n = 102, 64.9%) were observed in thoracic spine. Seventyone (45.2%) fractures were classified as mild, 54 (34.4%) were moderate and 32 (20.4%) were severe. For 26 (22.6%) patients, the report of the radiologist highlighted the fracture.
ratio of females with osteoporosis to males with osteoprosis is 3 : 1 (30 million women and 10 million men) for the people aged 50 years or older [1] . The incidence of male osteoporosis, as reported in 1997, was between 5-8% in US men [2] , and this jumped to 18-35% depending on the different diagnostic reference that is used [3] . Sadat-Ali and AlElq [4] reported the prevalence of osteopenia and osteoporosis in Saudi males to be around 35% and 37.4%, and similar findings were found in the Riyadh region [5] .
Atraumatic spinal fracture due to osteoporosis is the most frequent type of osteoporotic fracture [6] and this goes unnoticed till an extremity fractures occurs in 1 of 4 men older than 60 years [7] . Hip fracture is particularly disabling and it is associated with a risk of mortality and prolonged morbidity [8, 9] . Al-Omran and Sadat-Ali [10] reported that only 20% of the post hip fracture patients go back to the pre-fracture status. Although there are many risk factors for secondary osteoporosis in men, making an early diagnosis and administering proper treatment remain neglected. One of the ways to assess whether a proper diagnosis of male osteoporosis has been done is by reviewing the diagnosis of spinal fracture as this could be the first red flag for an impending hip fracture. This study is carried out to determine the prevalence of vertebral fractures within a 12-month period and to determine what percentage of the fractures were missed.
Materials and Methods
After the approval of the institutional research and ethical committee, this study was carried out at King Fahd University Hospital, AlKhobar. The medical records of all the Saudi male patients ≥ 50 years old and who had a chest radiograph taken in the emergency room during the 12 months between November 1, 2007 and October 31, 2008 were obtained. The information on age, the investigations, the medications and especially the antiresorptives, vitamin D and calcium was gathered. The medical records were reviewed for the weight, height, smoking habits, and physical activities. A sedentary life style was defined as minimal physical activity amounting to < 15 minutes of daily walking within the home. Radiographs (the antero-posterior and lateral views) that showed the thoraco-lumbar junction were retrieved from the Picture Archiving and Communication System (PACS, Siemens AG, Erlangen, Germany), and these were reviewed independently reviewed by the authors AHG, TM and HS, and they were later jointly reviewed.
The site of the fractures and the type were classified as mild, moderate or severe as per the semi-quantitative technique according to Genant et al. [11] . In the mild fractures there is collapse/wedging of ≤ 25% of the vertebral body, in the moderate fractures there is a collapse between 26-40% and severe fractures have ≥ 41% collapse of the body. Patients with the diagnosis of a malignancy or a connective tissue disorder and those on steroids were excluded from the analysis. The Ulticare patient care system was checked for the report of the chest radiographs and subsequent fractures. All the data was entered in the data base and it was analyzed using SPSS ver. 14 (SPSS Inc., Chicago, IL, USA).
Results
During the study period, 970 chest radiographs were performed and 876 radiographs could be analyzed. One hundred fifteen patients (13.1%) had 157 fractures. The mean age was 67.85 ± 10.1 years. Table 1 shows the demographic data of the patients with vertebral fractures. In 21 patients (18.2%) there was more than one fracture ( Table 2 ). The majority of the fractures (n = 102, 64.9%) were observed in the thoracic spine and specifically in the thoracic 7th, 9th and 10th vertebral bodies. Seventy-one (45.2%) fractures were classified as mild, 54 (34.4%) were moderate and 32 108 / ASJ: Vol. 5, No. 2, 2011 (20.4%) were severe. The report of the radiologist highlighted the fracture for 26 (22.6%) patients. Eight patients (6.9%) had a bone mineral density scan was ordered and none of the men who had spinal fracture were on antiresorptive therapy. Sixteen (13.9%) patients with vertebral fractures presented with another extremity fracture. There were 9 femoral fractures, 2 fractures of the neck of the humerus, 3 Colles fractures and 2 diaphyseal tibial fractures. Table 3 shows the primary disease for which the patients were attending the hospital.
Discussion
This study shows that the prevalence of silent vertebral fractures due to osteoporosis in male Saudi Arabs in the eastern province was 13.1%. It was found that 5% of men in the USA suffer from vertebral fractures due to osteoporosis [12] , but another report from Mexico puts this figure at around 13% [13] . We have observed that the majority of patients were hospitalized for their primary disease and with a fracture that was missed, and the opportunity to treat the fracture was also missed. Even though the prevalence of osteoporosis vertebral fractures in men is lower than that in women (13% vs. 25%) [14] [15] [16] , the morbidity seen in our patients was thought to be high because of the smoking habits of men in general and most of our patients suffered from cardio-pulmonary diseases. Osteoporosis in men has recently received much attention due to the increased mortality after hip fractures as compared to that in women [17, 18] . Still, physicians neglect to investigate vertebral fractures in men and these occur much earlier than the hip fractures. The simple way of diagnose silent vertebral fractures is either by mean of serial height measurements in males attending hospital/clinics [19] or by plain lateral radiographs [20] .
The diagnosis of osteoporosis related vertebral fractures is still a contentious issue. It was reported that missed vertebral fractures by radiologists and physicians is universal except that the incidence varies between 29-45%, with the lowest incidence being in the Europe and the highest in North and South America [21] . In this study 22.6% of patients had a report by a radiologist that indicated a vertebral fracture, but the physicians still failed to take notice. There are a few possible explanations why such a large number (81%) of the fractures were missed by the radiologists. First, the radiologists were concentrating on the organs in the chest cavity and they failed to recognize the skeletal structures, and second the radiographs were reviewed and reported on by staff with different levels of experience, and third the learning curve for semi-quantitative morphometry is very high, and last osteoporosis and osteoporosis-related fractures in men were never on the agenda for the diagnosis, and these maladies were left untreated by the physicians. None of the patients had any treatment for osteoporosis and this resulted in extremity fractures in 16 patients.
This study has some limitations like all retrospective studies. The second time around the radiologists were more focused to diagnose vertebral fractures rather than looking at the chest radiograph as a whole. Second, there might have been patients who did not have chest radiographs and who had osteoporosis related vertebral fractures. Last, the prevalence of fractures in this study does not represent the prevalence of osteoporosis related vertebral fractures for the whole country.
In conclusion, this study shows that osteoporosis related vertebral fractures in Saudi males are not uncommon. We believe there is need to increase the awareness among radiologists and physicians that male osteoporosis is not rare and males can suffer fractures the same as postmenopausal women. This is important because the Saudi Arabian population is shifting towards an elderly age and this may cause a further increase the incidence of osteoporosis. Physicians have to act now to diagnose osteoporosis related vertebral 
Conclusions
Osteoporosis related vertebral fractures are common among Saudi Arabian males and missed by radiologists and clinicians.We believe more is needed to prevent this happening so that extremity fractures could be prevented by early diagnosis and appropriate treatment of osteoporosis.
